7
µl of 500 mM EDTA, and the protein was removed by ultrafiltration using a membrane filter 135 (MW 5,000 cut-off). A 100-µl aliquot of the filtrate was applied to a reversed-phase column
136
(CAPCELL PAK C18, Shiseido, 4.6 75 mm) equilibrated with 50 mM Tris-HCl (pH 7.5),
137
5 mM tetra-n-butylammonium phosphate, and 10% methanol. Elution was performed by a 138 gradient of 10 to 50% methanol.
139
To determine the steady-state kinetic parameters, the hydrolytic activities towards ADPR,
140
ADPG, and FAD were analyzed by measuring the production of inorganic orthophosphate 141 using a colorimetric assay (25). The activity for UDP-glucose and CDP-choline was also 142 measured by a colorimetric assay. The data were fitted to the Michaelis-Menten equation, and 143 the kinetic constant was calculated by the software Igor Pro 3.14 (Wave Metrics).
144
Enzyme activity in the presence of various divalent cations was measured by 145 reversed-phase column chromatography. The reaction mixture (100 µl) contained 50 mM Tris-HCl (pH 7.5), 100 mM KCl, 5 mM divalent cation (MgCl 2 , MnCl 2 , ZnCl 2 , CoCl 2 , NiCl 2 ,
147
CaCl 2 , or CuSO 4 ), 3 mM FAD or ADPR, and 100 nM of enzyme. . The final refinement indicated that more than 94% of the 173 residues (expect for glycine and proline residues) fell into the most favored regions in the
174
Ramachandran plot.
175
Data of the crystals of the free enzyme and complexes were collected at a wavelength of 176 1.0000 Å at the beamline BL44B2 at SPring-8. Diffraction images were processed with the 177 HKL2000 program. The structures were determined by molecular replacement using ADPRase-II (1). The structural details of EcORF186 have not been described in the published 246 literature, however, because this structure was determined by a structural genomics project.
247
The 3D structure of Ndx2 determined in this study enables us to compare the structural details
248
of ADPRase-II enzymes as well as ADPRase-I enzymes.
249
Overall Structure of Ndx2. The three-dimensional structure of Ndx2 was determined by includes the α1 helix, like typical Nudix proteins.
263
The overall structure of Ndx2 is almost identical to that of Ndx4 (35) molecule is located in an ideal position to carry out the nucleophilic attack on the α-phosphate.
287
In the nucleotide-bound complexes, Mg3 is coordinated to the side chain of Glu90, the 288 α-phosphate, and four water molecules, one of which is also coordinated to Mg2. 
408
Zha has suggested that the conserved proline residue is important to maintain the right Sll1054; NP_439968). Stars indicates residues that are conserved in ADPRase-I enzymes.
409

A C C E P T E D
560
A C C E P T E D
580
The structural alignment for the proteins of known structure was calculated with MATRAS
581
(13) and sequence alignment was prepared with ClustalW (31). Values in parentheses represent the activity at pH 9.0. Values in parentheses are for the outermost shell.
617
A C C E P T E D
, where I i (hkl) is the observed intensity and I(hkl) is 641 the averaged intensity for multiple measurements. Values in parentheses are for the outermost shell. 
